Abstract. CI6Ht2Os, Mr=284.28, triclinic, PT, a =7.446(4), b= 16.921 (14) , c= 10.619 (7) A, ct= 92.18(6), t= 107.03(5), ),=95.17(5) °, V= 1271(2) A 3, Z=4, D x= 1.485Mgm -3, 2(MoKa) =0.7107A, /,t = 0.120 mm -l, F(000)=592, T= 296 K, R =0.065 for 1917 observed reflections. The asymmetric unit contains two molecules, giving rise to pseudosymmetry and superstructure phenomena. The molecules consist of aromatic rings of different planarity. The aromatic skeletons are inclined at 8 (I) ° to each other. Neighbouring molecules are connected via hydrogen bonds along 11011. Weak C-H...O interactions contribute to structural stability.
Introduction. The title compound, named cypripedin, is a naturally occurring quinone isolated from Cypripedium calceolus L. Cypripedin and other quinones from Cypripedium species are known to cause allergic skin reactions (Hausen, 1982) . In the course of investigations on structure-function relationships of allergenic constituents of plants and plant materials (Schmalle, Jarchow, Hausen & Schulz, 1983) , the * Present address: Institut ffir Mineralogie der Westf'~ilischen Wilhelms Universit~it Mfinster, Corrensstrasse 24. D-4400 MOnster, Federal Republic of Germany. structure of cypripedin was determined. Owing to the small quantity of separated substance no chemical formula or mass spectrometric data was available when starting the X-ray investigation.
Experimental. Title compound separated and concentrated by repetitive thin-layer chromatography, dark red crystals recrystallized from solution of acetone and benzene (40/60) (v/v = 1:1); crystal dimensions 0.2 x 0.6 × 0.7 mm; space-group determination from Weissenberg photographs" Syntex P21 diffractometer; graphite-monochromatized Mo Ket radiation: cell dimensions from least-squares refinement of 14 reflections within shell 5 _< 20 _< 25 °. (sin0/2)ma × = 0"527 A -l" 0/20 scan mode, variable scan speed from 1.0 to 29.3 °rain -~" 0<h<6, -17_<k_< 17, -1 1 < 1 < I 1" loss in intensity of standard reflections 143 and 025 less than I%, monitored at the beginning and after every 98 reflections (32 times) during data collection; 3104 reflections measured, Lorentzpolarization, no absorption correction: 3040 unique reflections, 1917 with I > 1.96o'(1), 1123 unobserved" structure solved by direct methods (Bartsch, Jarchow & Schmalle, 1980) , anisotropic full-matrix least-squares refinement based on F(hkl); all H-atom positions from difference Fourier syntheses, not refined; isotropic 0108-2701/86/030322-03501.50 © 1986 International Union of Crystallography temperature parameters on H atoms calculated before last two cycles of refinement as Beq from thermal parameters of atoms to which they are bonded; final refinement (3 79 parameters) with positional parameters and anisotropic temperature factors for C and O atoms varied, wR(R)=O.041 (0.065), w=l/o'2(F); max.
shift/e.s.d. = 0.28 on positional and 0.45 on thermal parameters; max. and min. heights in final difference Fourier synthesis 0.28 and -0.32e/k-3; computer programs used: MULTAN78 (Main, Hull, Lessinger, Germain, Declercq & Woolfson, 1978) , SHELX76 (Sheldrick, 1976) , ORXFLS (Busing, Martin, Levy, Ell(son, Hamilton, Ibers, Johnson & Thiessen, 1971 ), ORFFE (Busing, Martin, Levy, Brown, Johnson & Thiessen, 1971 ), ORTEP (Johnson, 1966) ; neutral atomic scattering factors from International Tables for X-ray Crystallography (1974) . D (Fig. 2 ) have no uniform character. Distances between positions 5-6 and 7-8 are considerably shortened to values between 1.369 and 1.381/k, whereas bonds are lengthened to 1.423 to 1.434/k at the positions 5-13 and 13-14. Similar deviations were found in the structure of phenanthrene (Kay, Okaya & Cox, 1971 ). O(3')--C(8), C(2')-C(14) etc., were detected and found (,11, 8665 (9) (#595 (4) (1141 84311 (g) 87fi9 (4) to have minor differences in the x and z positional 1,,,, 4577(9) 1139914) parameters, but vary by nearly 0.50 in they positional 1,,,,, ~.38.(,)~ 719814) Bond distances and angles are shown in Fig. 2 . ,i~,,, 7777 (9) 4880 (4) With the exception of 0(3)-C(15)= 1.444 (8), (,,2., ,1,1,14~8, 43fi3(4)
O(3')--C(15')= 1.478 (8) and C(8)-C(14)= ,,,4., 5547,9, 55,2(4, 1.399 (9), C(8')-C(14') = 1.423 (9)/k, all comparable 1i1-~,) 9113419)
2701 (4) ("l It~') 5 I(11) (I()) 7047 (4) bond lengths of the two molecules are equivalent * u0, within l a. Differences in bond angles were found for O(4)-C(7)-C(8) = 117-0 (6), O(4')-C(7')-C(8 °) = 122.3 (5); O(4)-C(7)-C(6) = 121.8 (5), O(4')-C(7')-C(6')= 118.7 (6); C(5)-C(6)-C(7)= 120.2 (5), C(5')-C(6')-C(7') = 123.4 (5) °. The most pronounced deviations of the adjacent molecules are shown in selected dihedral angles, which are given in Table 2 .
Double bonds between atomic positions 2-3. 9-10, 1 1-12 and in the keto groups of the quinone rings are well established. Bonds of the phenanthrene rings C and * List of structure factors, anisotropic thermal parameters and positional H-atom parameters have been deposited with the British Library Ring systems B to F are planar or nearly planar with maximum deviations occurring in ring B. Ring A is distorted with largest distances from the mean plane of 0.059 (7)A at C(4') and 0.047 (7)A at C(l') and C(12'). These distortions are mainly caused by O(1') and 0(2'), which are out of the plane by 0.123 (5) and 0.237(5)A, respectively. Calculation of the mean planes for the carbon skeleton of the discrete molecules revealed an inclination of 8 (1) °. Of the two methoxy groups of each molecule in the title compound, one is nearly planar with dihedral angles C(15)-O(3)-C(2)-C(3) = 3 (1) and C(15')-O(3')-C(2')-C(3') = -7 (1) °. The angles for the other methoxy substituents are: C(16)-O(5)--C(8)-C(7)=-75 (1) and C(16')-O(5')-C(8')--C(7') =-71 (1) °. If, for example, C(16) was in the plane, then steric hindrance from H atoms at 0(4) and C(9) would appear.
The crystal packing is shown in Fig. 3 . Planes of molecules are approximately parallel to (10]-). Within each sheet molecules are connected via hydrogen bonds. The distances O(1)...0(4) = 2.696 (5), O(1 ')... 0(4') = 2.717 (5), O(4)-H(4) = 0.87, O(4')-H(4') = 0.85, O(1)...n(4) = 1.98 and O(l')...n(4') = 1.95 A and the angles at H(4) and H(4'), 139 and 148 ° respectively, confirm strong hydrogen bonds (Kuleshova & Zorkii, 1981) . Short intermolecular 
